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(54) DECODER AND DECODING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a decoder that decodes a TFCI 
(transport format combination indicator) by a few arithmetic operation. 
SOLUTION: A di.m outputted from a buffer 11 6 is subjected to Hadamard 
transformation by an Hadamard conversion section 1 1 7 and outputs an 
obtained correlation value to a correlation value storing section 118. The 
correlation value storage section 1 18 stores the correlation value outputted 
from the Hadamard conversion section 117 and outputs the correlation 
value to a correlation value extract section 1 1 9. The correlation value 
extracts section 119 extracts a correlation value, having the highest 
absolute value among the correlation values outputted from the correlation 
value storage section 1 1 8 and outputs the extracted correlation value to a 
TFCI calculating section 120. The TFCI calculating section 120 
discriminates a value aO from the sign discrimination of the correlation 
value, on the basis of the correlation value outputted from the correlation 
value extract section 119 and applies binary processing to an (i) of a 
conversion table, from which the correlation value outputted by the 
correlation value extract section 1 19 is outputted to calculate a1, a2, a3. 
a4, a5, and obtains a6, a7, a8, a9 through subjecting an (m) of the 
conversion table to binarization. 
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t. ^ Idi ^ n/c -r - ^ ?ij d i , mtcj*^ L r r y V --;i.tf?ij 

go 

[ff5|til2] M-^^X-^^J^, 5t (1) 

= xM,r,)mod 2 ... ( 1) 

^ I ^ T' (* ^ f ^ ^ « r y A ^ ^ *a I IJ 6^ { c 5 5l£ 

cmxh^mmi,r,^^\^^x. ^ (d 

fri « y (fl»xM.,«)mod2 ... 

t , ^ tii $ n/cT^- ^ ?ij d i,mJ'^>t^ u r r v^-Mm 

^ ^3 n f:: t S ^1 CO ^ ^ ^ lb ^ fi i& :^ O <7) 5: a 



lO 0 0 1 ] 
[0 0 0 2] 

«T**>5 3 G P P (3rd CenerationPartnership Proj 
ect) (DitmT S25. 212 Ver.3, 1. OlC 
jol'^TTFCI (Transport Format Combination In 

dicator) n^^t\:.m't^mnfi^hK^ . ^<r>n^itoi7 

mt\.x^^T\z.7T^ir^ (1) <oikn\zx^?^^itiim'^ 

[0 0 0 3] 
1*4 1 



hi = ^ (fln X M. , «) mod 2 



(1) 



[0 0 0 4] mS\^s TFC\^^it{Z-i6\1h^^^Mi 

sjitest (1) (c^^j^;-r^. 

[0 0 0 5] Sft^^l^. ao^^b ag^T'O 1 0 t:^?/ h 
OTFC I <!:±IS5^ (1) i IC0.i^»b 3 1 

<D^m^{\?^^hZt\ZX.^-) . bo*^^ b3i«75 3 2 t'jx 

[ 0 0 0 6 ] gff^gli:, 2f?f-§-{l:iCiol^T. inod2;DD 

[0 0 0 1 ] ^Z.X\ ao^^b a9^-e01 

Ok:'ixhOTFCIcO<!:'95 -51" -^TiT^z-^i^^ — > (COl^ 
r±l55t (1) Clan (n = 0-9) St/Mi.n (1=0 

— 3 1. n=0'-9) 0:^/N'^'->'^ltAL, 32t'i/ 

1024iiOCOBe (e==0~1023) t Sit L T 
FC I m%ti:t*y hftfcfctiSLr-g'r-SBe:^*^. 
5Sff j^ti/c a nS:3!ti^5 r i: f:: J: T F C I 
■ft Ln^^o 
[0 0 0 8] 

±{tmnx. mm^hh'r-<x<DTv c wc 



[0 0 0 9 1 i)-fj^6.^Az^;^X^j:;^ititzh(^ 
to 0 1 0 1 

Mi.n&ffll^r, ^ (1) 
[0 0 1 1 1 

y 

bi = ^(fli.xM/,«)mod2 ... 

tc. j: t? X - a n -fib $ ixysiT - ^IJ b i tsl^ L r 3t 

[0012] ^m^(o'iK-^imwnt. ^t'-^wx.^^it. 
^ ii) 

I 0 0 1 3 1 

me] 



bi = ^(ai,x:Mi.«)mod2 



(1) 



[0014] ^m^(Dm^<mw\t. ^m^^t^ritzy' 

So 

[0016] *^0.5ogtffi^ggi^, ±|E^S-t^l:gSfe 
to 0 1 7 1 ±tfitl#fb3^g 
tool Si zi\h<nmmzxiv\-f. 



[0019] *5l0^cD«#fi:*ffiii. iiff ffi^^c*5l^ 
r, ^ (1) 

10 0 2 0] 

la?] 



b/ = Y(fliixM/,ii)mod2 ... 



i:, nm^JtitLy'-^ndi^j^izMLxry-^-zi^nm 

[0 0 2 1 ] r(7>;^1£(cj:iilf , ^*aiLy^^igaft«75iE^ 
to 0 2 2] 

Fc I n%}i^^T-^}v<o^%^^%\^tz^^r¥-^ 

-^•{b^^T:^ FC I - (n'-'%-^i^}h^z tif^X^ h 
to 0 2 3 ] -r/j^bfe, ^m^<0^'^\%. '^^WLXT-Wi^'^ 

to 0 2 4] UIT. *^B^o-^McD?^l^.lco^^r, El 
1 0 0 2 5 ] T F c I ?J-i-iO)i;?$r 

Hi#^^i%^L, r^j^-^^/u-^^.^^^i^rTFc I?? 

>^ ^ ^ 7t ^ *| r - y ^ ^ t r , « ^^ffi <30iE:& o ii^ij S 
/-i^bTFC 1 cT^-aiar^i^So 
10 0 2 6] 1I^^l:^0;^^*:ff'J^^ol^T, eiT, m 1 ;i^b 

t0027] lOt'jxhCOTFCW^-^'fi, IiS{C 



[0 0 2 8] 
[%8] 



(2) 



(1) 



-5 2o(DT FC I /^^->p 1 p a^^-f l|-efc5o 

[0 0 2 9J tfc, m2n. TFC I /"^^-VP 1^?? 
:^^bb;^cT FC I if?!F^P 1 iSt/, TFCIz-^^-yP 
2Sri3#{tL/::TFC l^-^V* 1 2 *:/^i-0r*>5c 

[00 3 0J c:OTFC i?9-i-{cTy-^-/uS^<£rfflv^ 

[0 0 3 1 1 wrT\ iI8tc^-r'S^r--://K:i. i?U 

g;&^ib 1 5^lJi(?:)||^^2^IJid^^ 1 6?iJ@t^, 1 6^IJ 
g*^b3 OJiJ@(7)i?5^$rl 8?iJg^^f33 2?iJ@{c, 3 1 
?ijgC0S5g<^l JiJilC, 3 2 JiJg(7)^9^^1 7^iJi(C* 
-i§;tSr. t {^ij: , '^^X— "/^KD (Mi.i. Mi. 2. 
Mi,3« Mi. 4. Mi, 5) i^50(DSSI:5^ Mi.i^rLSB 

(Least Significant Bit) , Mi.sSrMSB (Most 
Significant Bit) t Ltz 5MT(D-m^t LX^Wff^^\ 

(0 0 3 21 ^cr\ S«lr->^/Hci:f5K0^(753&-<# 
:t^tfl\ gff L^'cTFC I^^-§-01 t^^y h i;?i>ibl 5 
hi (Dv"— ^ 2 t'y h Efi'h 1 6 y h U\Z.. 1 
6 t:> h g.^^b 3 0 t> h gcOT'-'^iSr 1 8 h g?!)^ 
b3 2t'5/h@lC> 3 1 t> h iCOx-^^ 1 h g 

[0 0 3 31 tt:. WiB{C^i-KtkT-^^\^(0^(D (M 

i,6. Mi. 7, Mi. 8, Mi. 9) 04 00^^^ 4 ^TfT^r ji 

[0 0 3 41 0*1?. iE^TFC 
i:Sm&r-+aM^^©n-f, tfc i ^^^^■5r.<i:;&^r-t 

[0 0 3 5 1 ^CT\ dJSlr.T^t'l 6il^;co/^^-y 

(M'm.6. M'rn. 7> M^^.g^ M " m, 9) C0 4OC0g^ 
(m-0~15) ^^^.trJiJO (Mi. 6. Mi. 7. 

Mi,8> Mi, 9) <^4^(D^m^mm::tizmnLr. 

[0 0 3 6 1 di^ml^, ^:JlT{C.TT-f5C (2) O^ttl^ 

[0 0 3 71 
[*9J 



[0038] 134 TFC m-^P 1 KCOl^T, m 

d i , „ 7 y --/usm SrfT 5 fi?') * 1 0 
[0 0 3 9] *7t. 0 5 1^, TFC m^-P 1 2(COV^ 

[0 0 4 0]7t*5, 3 2"1::> hOTFC I^!J#P 1 1 ^ 
TFC i«F#Pi 2li, ^nm^fiJ^lw^icS-f ^/cept) 
roj rij , rij ^ r-ij (o^^^n^fcik 

Ci^n,^ i r^riC^^LT. <#bn/c*^/^^di,n 
|CT^^->'l'^«SrfTt\ TFC Iif?#Pl ISlO^TF 

c i^^^^p 1 2 t^wamtmmm^^^^o 

[0 0 4 1 ] c::t\ ms<DMi,o<^-^o\^^^r-'y 

[0 0 4 2] '^^hilfzm^i^<D^XmhKtP^m<DXt\^^ 
[ 0 0 4 3 ] TFCin'^Pll^'iK^^t't^^M^. i 

= 0. m-- o(Dm^'^i^'t(Dmkz.i{mm<7^^)^^m^-^i^ 

ix, i i73M^4 if 5^ hO-ji^iC^mLT^cfil ro. 0, 
0. OJ t"^ ra4, 33, a2> a iJ . mO-(t 

^5 f> f>o-ii^{c^^LfzM To. 0. 0, 0, 

Oj fj^ ra9, as. ay, a 6. a 5J (D^f^Hho 
[0044] t.fz. TFCI^?-i-P12 ^'^^it-r^m 
-g", i=0. m=Oo:>i^7-K^io-^<r>m^^'^m\U<Dmn^ 

To, 0. 0, OJ fA {"34, 33^ 32. aiJ <r>\\M.tfi: 

, mCOM^S t':y ho::xl^iC^^t/iie To. 0. 
0. 0. Oj Tag, as. 37, ac. asJ Oii.!:/^: 

[ 0 0 4 5 ] Z.<DX 0 (C, S:^r-://L'Cr)#?6^ljOS9g 

S r?5M (7>iE* J: o T - o- ^ * ftt) 5 C ^ 

[ 0 0 4 6 ] ^-r-, n^iti^^^'^m^T-'^f/i^tn 



[0 0 4 7 ] Kk\c. 7^mm(o^mmmi\^w^^^^^t 
mu(r>mm::o^^xm e coy n 5/ ^mir^^^xwL^'r 

[00 4 81 ^eiC^Sf^T, ^—^-^v tf'V^aJl 0 0 

[0 0 4 9 ] t.1t. TFC 1 Oli, 

>f^fiJt^ 1 1 1 ^ > Mi r-'//^ 1 1 2 , C i Stiiil? 
113^. C i 1 1 4 <J: . 1 1 5 <^ , ^^y 

7t 1 1 6 1 1 7 i:, tl^lfilElE 

as 1 1 8 ^ , ffil3fflttffl«l5 1 1 9 ^ . T F C I ^ffl95 1 

[ 0 0 5 0 ] ij^J^iP 1 0 1 gff L/cT F C I 
SF (Spreading Factor) ^§ft L/c T F C I 
(7)■»^YX$r^t^lJfrL. T F C I 3 0 fcV h"r-*>6 

^t^JlFrLfciJ-^, TFC I ^^-^-^-r-^JfA^B 1 0 2(Cffi 
TFC I 2 0 b's; hT-*>6^*»ML3t:tJ 

%s TFC I^f^^f-^z-^V^J^f^r [;>j/to3ia5l 0 3JCffi 

[0 0 5 1 ] T'-iJ'^f 1 0 2 1^, T F C I '^%<0 1 
t':y h S ^ 1 7 €y V @{w fOj ^ffiALTSStj^l 1 

[ 0 0 5 2 1 y 1 0 3 120 

t'-7 hOT F C I 3 2 t'^' h XJc/n'^- ^ ^ 

7 y M-^s^^p 1 0 4{ci±j*-r6o 

[0 0 5 3] *--il=:t^i 0 4i:i, z"?:^^ U 
^aSl 0 3^^btil:^?^n7^TFC I^RF^Ol fix h @ 

^ 1 5 fc V h @ (7)^— t^^2t':^/hg;ei^ibl6fcVH0 
(C, 1 6 fc> h H^e^^^ 3 0 t:'> h @C7>x-'i5' ^18 
h 3 2 t^^y h itC, 3 1 h eo-r-^^'^l 

j/hgi;:, 3 2 h 7 t'^ ^. 

#ib^t7 5 5o i!£-<ex.iISl 0 4 l^, 3&-<§ 

:t/cTFC Ii»:g-^^S^1 1 5tCfcti;':"r6. 

[0 0 54] ''^i^'->{t;Sirii i iii> iisic/T^-r (m 

'tn. 6. M^'in.T. M ' m. 8. M " m, 9) ^J"^^ 5 6 1 6 il 

i^o.'^^J'-iylrl^jaJtLT^ma^i 1 

[ 0 0 5 5 1 M i T-'^/l^ 112 II, Basic se 
quence for(32. 10)TFCI cod 

^(D^x-h'o , M i x-://n 1 2fi, , c i 

1 Z^^7f^\Z'^<^X i = 0;5^b 3 1 t.X<D (Mi, 6. M 
i.7> Mi.8> Mi. 9) 1 3{Ctli;^?-r-5c 

[0 0 5 6 ] 1 3l:i. eiTiC:^-r5C (3) \Zl 

^mhiitzCi^^i:WM^\ 1 4|cm;'3f 5o 

[0 0 5 7 ] 
[*1 0] 



V 



(3) 



I4li. Ci,ni{::oi^r. roj Tij (c, 
ri J ^: r-ij tcs^SLr^^Bi i 5icaj:^-fSo 

[0 0 5 8] fk%M \ 1 5li, x-t^^-r :y t'V^^l 0 
Ot^h^^ti^fitLh it^^Mx 1 4;i^^fct3;^^ix/iCi 

I0059]/<:y7rll 6 ll^gii? 1 15t-h^ti^ 
n/cdi^m^lBttt, di,ni^^Rff^^lSlS:$ixfcm{Cdi^ 
in^r^v^/U'^^fPl 1 7 JCfcti;bi-5. 

[0 0 6 0] r^-^—j^^m^x 1 7ii, >'^i/:7r 1 1 
n/ctiggfi^tiMMieissi 1 8{cfcti;^-r6. 

[0 0 6 1 ] ti^^ffl|2tM(5l 1 8li, ry-r^/u^m^ 
1 1 7)5^b£ii*$ix^:«63ffl«rl£«t, fflfelMd^^^^ 
tagamiSr^BBflMiSaiBi 1 9{cfclj;^-f 

[0 0 6 2] +i&gffii4ttjfi5 1 1 9 li, iimmm"^ 1 1 

0(cfcti;t?rSo 

10 0 6 3] TFC I ^gffi^l 2 015. ffil3M»fcb^f|5 1 

1 9*^ibtti;^;^ixf::tSg3<iI(c:£-:5v^r. ffiggficoiEft^iJ 

^tCj:|?ai. a2, a3. 34, as^T^Wt, ^^Sr- 
7^;UOm^2ii»>fl:'tSCl^{C^ ae, ay. as, ag 

[ 0 0 6 4 ] isk(c, Jttmfii^^^^'^'^i\:^^m.<DW}V^ 
^cov^r^7^^^■r7^-^^ffil.^rmp^•f 60 

[ 0 0 6 5 ] U 7 . *^!qo||ffi(7>Jg1^. 1 

[0066] y^y-y^ (i^T, TSTj ^1^9) 201 
»9510 1;6^ Sftx-^J'OS F^rfUttfrL, S 
F:dU 2 S\;Xh(D^^^ gfitfcTFC 
f/3 0 hr-^5<J:«H?TL. S F^U 2 8^?i(7:>m 
SmtfcTFC I ^f^-^Of-^Xd^l 2 0 

[0067] ST20 llCiJl^-C, gflL/rTFC 

•§-(Df->rX;553 0 l:*:^ hr-^5^4^yt^^;n/!:^-&. ST 

2 0 2ri5. T'-i^llA^Bl 0 2^j^, SftU/cTFC I 
??:i-0 1 t';/ hg^ 1 7 t:*:y h @ fOj 

[0 0 6 8]-*'. ST2 0 KC^Sl^r, Sfit/ilTF 
C I ^^-§-^f-YX}d^i 2 0 t':y hr-^:)5^4^iJKT^ix:^c4l 
ST 2 0 3T-I5. y<>^f-r U y^ffiim^^l 0 3 

smLyhi 2 0 t'y hoTF c \ n-^iz^'^^ 

10 0 6 9] ST 2 0 3{C*3l^r. ^O^^T V ^^^^ 



f}^. 3 2 b(DTF C \n^(D 1 hBt^hl 5 t' 
hn(Or'-^^2t'>y bUii^hl et'y 16 

3 2lf2/h@lc. 3 1 t'j' haOT'-^^Sr 1 t*s/ h@ 
(C. 3 2 t*s/ hiOT-iJ'Srl 7 f5/ hglc3£><Jg:t 

[0070] ST20 5T'I1, /"'iS'-V^^lSSe 1 1 1 
Basic sequence (7>Mi, 9^ 

(Mi. 6, Mi. 7, Mi, 8^ Mi, 9) (m=0'-15) Irf^ 

[00711 ST20 C i^ffiSJl 1 3 35v 3 

2 t'y hoTFC I ??-tco^i h^i'^c:. lefflo 

(Mi. 6. Mi, 7, Mi, 8. Mi. 9) T— 
(»3) T-**netf^«rtf5o 

[0072] ST20 7T-t^, C i S^SJ 1 14 35«. S 
T 2 0 6T-^#ibnfc'r-<r^DCi^nl^-Ol^r, Ci^n,= 0 
O^i-g-, Ci,m=ltC, Ci,ni== 1 t^^J-^. Ci,n,= -1 

[0 0 7 3 ] ST 2 0 8T-li. 1 1 5 ST 2 

0 2 ttz\t ST 2 0 4 Ti#^n/::TFC ^-^-bi^ S 
T 2 0 7r-#bixfcCi,„,l: i SiC^ai Ur. <ii,ro=C 
i,mX bi<73*a?i^ftoTdi,„>£:*i^So 

[0 0 7 4 1 ST 2 0 i =0>^)>b i =3 l^T- 

fe!.iS;5^^T Ltzm^. s T 2 1 0 -^m^. ^mt^^j t 

TV^/^i/N^-g-, ST 2 0 6;i^f3M^i^np» 

[0 0 7 5 1 sT2ior'i:i, r ^-^-yi^gr^^iui 1 7 

;e>^. s T 2 0 8r-^#^nfrD i icoi/^rr 

^fTt\ 5 1 2fS(7)«gSfiiei.m^»Tfflr^Mtaitffl5 1 

1 8{ctElt1-^o 

[00761 ST21 ir-t^i, ni = 0 35^bni = l 

MJi;i^^T L/t^-B^, S T 2 1 2 ^m^. to^id^^T L 
Ti/vi^^v^l-g', S T 2 0 6;5^f3St/^?i^^T 5c 
[0 0 7 7 1 ST 2 1 2V\t. nm^^m^ I I 9tK 
ST 2 1 OX'^^^htlfz 5 1 2<@(Dffiga(iei.n.^tiHffi 

i.m^^'pa-f. 

[00781 ST21 Sr-li. TFC I ^tbfB 1 2 0 

ST2 1 2r•^#^bnfcft<>::^#'i^^io«g?Jfilei,^l 

[0 0 7 9 ] ST 2 1 SO^J^O.^,^, 'Tgr^M^i^iEr^^) 
0^:^-8^, ST2 1 4r\ TFC I gilia5 1 2 0^^ a 

0=0 ^^i^ij^-rs, 

[0 0 8 0] ST 2 1 3(^)*ij^c?:)$gm. 

ofc^l^. ST215r-, TFCI ^ttiflil 2 Od^ a 
0=1 t^l^-t^. 



[0 0 8 1 ] ST2l6Tli, TFCIg£aBl2 0 

i ^r2ii^^b-r5w^{cj;'9 ai. a 2, a 

t? ae, ar, ag. agSr^tti-f-S. 

[0 0 8 2] r(7>J:9lc. **ffiL/ctai3fitoJE^o$iJE^ 

[0 0 8 3 ] ^f::. #coMt/^^x.r , T^-^-Mi 
[0 0 8 4] 

[111 TFC I /^^J'-vo-W^rxi^'fil 

[0 2 1 TFCI n^^~\^^^-rm 

[1114 1 ry-^-;u^mt75-{?J^^i-^ 

[US] Ty-^-;u^m<o-«r!j^;^-ria 

[del ±lcS1ffeo?^fl8{c{JS5^g^<i:KS^«^S^r^-f 
[ii7i iiBE^m<Dmm\u%^m^itmmz.^\i^i^n 
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